Introduction
F or some time we have been studying the transinfluence and its m anipulation with various sulfito complexes of platinum group metals by vibration al spectrometry [1] and X-ray structure analyses [2] . It turned out that protonation of the S-coordinated sulfite ligand apparently lowers its /rarcs-influence [1] . However, up to now X-ray data are only available for hydrogendisulfito com plexes [3 -5 ] (cf. also [6] ), in which the trans-influ ence is still obvious. A few hydrogensulfito com plexes of cobalt(III) [7] and some years later the com pound [Ru(S0 3H )2(N H 3)4] (1) [8] have been studied by vibrational spectrometry (data given in [8] are partly in error, see [9] ); (1) is already known for a long time [10, 11] , Only recently it became possible to obtain single crystals o f this compound and to solve its structure [9] . This work is one of the very few X-ray studies of genuine hydrogensul fito complexes (see note added in proof). Vibra tional spectra o f 1, also in partly and fully deuterated form [9] , will be published elsewhere.
Experimental

Preparation o f [ R u ( S 0 3H )2(N H 3) 4] (1)
M odifying a published procedure [11] , 0.500 g (1.71 mmol) [RuC1(NH3)5]C12 [12] were dissolved in 60 ml H 20 at 75 °C. After passing through S 0 2 * Reprint requests to Prof. Dr. D. K. Breitinger.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0932 -0776/90/1200 -1651/$ 01.00/0 for 5 min, 0.650 g (3.42 mmol) N a2S20 5 were ad ded. A bout 10 min later, at 85 °C maximum, crys tallization o f the greenish-yellow com pound set in. After one further hour under the same conditions, with slight excess pressure of S 0 2, the reaction mixture was slowly cooled down to room tem pera ture, and the precipitate filtered off, washed two times with 2 ml H ,0 and 2 ml m ethanol, respec tively, and dried in vacuo. The density was determined by the flotation method with trichlorom ethane/tribrom om ethane mixtures (Table I) .
Collection and reduction o f data
The space group was determined on the basis of Weißenberg photographs (C uK a radiation, X = 154.06 pm).
Refined lattice param eters (Table I) were calcu lated from 35 reflections of a Guinier photograph 
Ru!
In brackets: 80 pm from using a least-squares procedure (program G IV ER [13] ).
Intensity data were collected with a Philips PW 1100 diffractom eter with graphite m onochromatized A gK a radiation. The detailed conditions of the measurements are given in Table II. LP-correction and reduction o f the data were per formed using the respective program s of the CRYSTAN system [14] ,
Structure solution and refinement
The structure was solved by Direct M ethods with SHELXS-86 [15] . N on-hydrogen atom s were refined anisotropically; H atom s from difference Fourier syntheses were considered in the refine ment procedure (SHELX-76 [16] ) with individual isotropic displacement factors.
A correction for extinction was applied. An numerical absorption correction did not af fect the structural param eters significantly.
The final positional param eters and equivalent displacement factors are given in Table III.  Table IV comprises 
Results and Discussion
The structure consists of neutral complex units The complex unit Table IV. In the centrosymmetric octahedral complex the two independent R u -N bonds with R u -N ( l) = 213.9(2) and R u -N (2 ) = 214.2(3) pm are clearly the same within standard deviations. There are also no significant differences o f the R u -N bonds, not affected by the rrans-influence, in the few structurally studied ammine-Ru(II) complexes, viz. [R u The R u -S bonds (227.6(1) pm) in 1 are consid erably shorter than those in the only related sulfite complex 2 studied up to now with two independent R u -S bonds o f the same lengths within experi m ental error (average 233.5 pm) [6] , That indicates an alm ost vanishing /raHs-influence of the hydrogensulfito ligand in 1 and suggests to treat the The structure o f the -S 0 3H ligand reflects both S-coordination and O -protonation. Thus, the two "term inal" S -O ( l) and S -0 ( 2 ) bonds are short (149.1(2) and 146.9(2) pm), although affected to a different extent by the interm olecular O -H -O and N -H --0 hydrogen bonds. The S -0 (3 )H bond length (161.4(2) pm), however, is close to the value for a S -O single bond (167 pm) calculated using covalent radii and a correction for polarity (cf. [25] ). Since there is no formal charge in the -S 0 3H ligand, the repulsion between the O atoms is greatly reduced, and, as a consequence, the O -S -O bond angles are diminished, especially those involving the long S -0 (3 )H bond. Similar features are also met in the anions of K H S 0 4 (in the dimers) [26] , and K H S 0 5 H 20 [27] , -R em arka bly, the S -O bond lengths agree reasonably well with those obtained from ab-initio calculations (STO-3G* level) for H -S 0 2-0 H (145 and 162 pm) [28] , a suitable model for the Ru -S 0 2 -OH fragment. -C om parison o f the S -O bond lengths and O -S -O angles in 1 and 2 indicates that 2 is by no means a true hydrogensulfito complex and has to be formulated rather as a hydrogendisulfito complex.
Formation o f rods
The complex units o f 1 bear in /ra«.9-position -S 0 20 H ligands capable to form strong 0 -H ---0 hydrogen bonds, while the -N H , li gands of the equatorial region are donors in weak N -H -O hydrogen bonds. Thus, the complex units are cross-linked via double O -H -O hydro gen bonds ( 0 -H --0) = 268.9(3) pm around an inversion centre to form rods with the axes parallel to [010] (Fig. 2) . This com bination of translation al and inversion symmetry yields rods of the sym metry (6)-I in Shubnikov notation [29] . This closed cyclic hydrogen-bond system found in 1 has its analogue in the dimers (H S 0 4")2 present in the structure o f K H S 0 4 [26] ; in both cases the S -O bonds in the hydrogen bridges are longer than the other "term inal" S -O bonds by a factor o f 1.015 and 1.017, respectively.
Packing o f the rods
A projection of the structure along [010] (Fig. 3) shows that these rods are arranged in a near-hexagonal array, with the ratio of the orthogonalized axes c-sinß/a -1.715, close to the ideal value o f V3. Layers of rods parallel to the (001) plane are correlated by the 2, symmetry operation, and thus the equatorial donor region of one com plex unit within one rod, tilted towards the rod axis, is in a position favourable for N -H -O hy drogen bonding with six complex units o f rods in the same and in two neighbouring layers. Each complex thus interacts with eight surrounding complexes.
Since a hexagonal array of rods constitutes an arrangement with high packing density, an estim a tion of the packing coefficient, i.e. the ratio o f the volume of all atoms in the unit cell and the avail able space, defined by the lattice parameters, has been performed, using an approach given by Kitaigorodski [30] . A problem in this estim ation for the present structure is the appropriate considera tion of the hydrogen bonds, in which the donor and acceptor atoms are closer than the sum of their van-der-W aals radii. Therefore, we suggest treat ing hydrogen bonds like covalent bonds and ignor ing the volume contributed by the H atoms. On this basis a packing coefficient of 0.76 is estimated.
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